[microRNA-140 suppresses the migration and invasion of colorectal cancer cells through targeting Smad3].
To investigate the effect of microRNA-140 (miR-140) on the migration and invasion of colorectal cancer (CRC) cells and the possible mechanism. miR-140 mimics, miR-140 specific inhibitor or small interfering RNA (siRNA) against Smad3 were transfected into human CRC cell line RKO cells respectively, using Oligofectamine or Lipofectamine2000. Quantitative real-time PCR (real-time PCR) was used to measure the expression levels of miR-140 and Smad3 mRNA. Smad3 protein was analyzed by Western blot. The in vitro cell migrating and invasive abilities were determined by wound-healing and Transwell chamber assay after up-regulating or down-regulating miR-140 or knocking down Smad3. The Western blot assays showed that the Smad3 protein level was significantly reduced after up-regulating miR-140 (0.04 ± 0.01), compared with that of (0.47 ± 0.02, P < 0.05) in the control group and that of (0.52 ± 0.06) in the negative control group (P < 0.05 for both). The results of real-time PCR indicated that no significant difference was found in the levels of Smad3 mRNA between miR-140 transfection and NC groups (1.11 ± 0.13 vs. 1.00 ± 0.06, P > 0.05). The wound-healing assay showed that the migrating ability was dramatically attenuated by miR-140 compared with that in the control and NC groups, whereas no significance was found when compared with that of the Smad3 siRNA transfected cells. The number of cells migrating through Transwell chamber without matrigel in the miR-140 group was (76.2 ± 4.4), remarkably lowered than that in the control (267.1 ± 4.9) and NC (336.1 ± 5.7) groups (P < 0.05 for both), but no significant difference between the miR-140 (76.2 ± 4.4) and Smad3 siRNA (83.5 ± 7.3) groups. Transwell chamber with matrigel assay showed that number of cells penetrating through the membrane was (109.5 ± 7.4) in the miR-140 group, significantly lower than that in the control (403.1 ± 5.1) and NC (392.6 ± 8.4) groups (P < 0.05 for both), while Smad3 siRNA transfection had a similar effect (138.8 ± 3.6)(P > 0.05). Down-regulation of miR-140 increased the level of smad3 protein expression, and partially reversed the inhibition of the cell migration and invasion mediated by miR-140. Co-transfection of miR-140 inhibitor and Smad3 siRNA had no significant effect on the Smad3 protein expression and the abilities of cell migration and invasion. miR-140 regulates the Smad3 expression at the post-transcriptional level. miR-140 suppresses the migrating and invasive abilities of CRC cells, possibly through down-regulation of Smad3. The findings of this study suggest that miR-140 may have a unique potential as a possible biomarker candidate for diagnosis and therapy of tumor metastasis.